The physiology of locust phase polymorphism: an update.
The considerable progress made between 1990 and 1997 in locust phase-related research and in understanding the physiology of locust phase polymorphism is reviewed. The traits of locust phases are discussed and it is concluded that there are distinct strain-dependent differences in phase characteristics and their amplitudes even in the same species. Despite some advances, no major break-through was achieved in the putative endocrine control of locust phase polymorphism. Phase-dependent differences in adipokinesis, flight fuels and migration of adult locusts, as well as novel methods in studying aggregation behaviour and activity of hoppers and adults, opened new lines in research of the physiology of locust phase polymorphism. Marked advances were made in phase-related locust pheromone research, revealing, in Schistocerca gregaria, differences between the pheromonal system of the hoppers and that of the adults. These systems turned out to be more complex than previously assumed. Phenylacetonitrile, produced by sexually mature adult males, serving both as an attractant and a mutration-accelerating factor, was identified as the major compound of the adult pheromonal system in S. gregaria. A new aspect of transmission of phase characteristics from parent to progeny through the foam (froth) of the egg pod was revealed. Effects of some plant substances on locust phases were reported. However, no research has yet been published on the aspects of molecular biology of locust phase polymorphism.